Introduction
C. Jayaram et. al. [8] introduced and studied the concepts of 2-absorbing and weakly 2-absorbing elements in C-lattices as an extension of 2-absorbing ideals and weakly 2-absorbing ideals of commutative rings. Weakly prime elements and almost prime elements have been studied by Fethi Ç allialp and C. Jayaram [5] as an extension of weakly prime ideals and almost prime ideals of commutative rings. The concepts of weakly primary and almost primary elements in multiplicative lattices have been studied in [4] . The concept of n-prime element in multiplicative lattice have been studied in [9] . David F. Anderson and Ayman Badawi [3] introduced the concept of n-absorbing ideals in a commutative ring with identity, which is a generalization of prime ideals in a commutative ring with identity. In this article, we study the concepts of n-absorbing, weakly n-absorbing and n-almost n-absorbing elements as a generalization of prime, weakly prime and almost prime elements in multiplicative lattices.
Preliminary Notes
A lattice L is said to be complete, if for any subset S of L, we have S, S ∈ L. By a multiplicative lattice, we mean a complete lattice, with least element 0 and greatest element 1, on which there is defined a commutative, associative, completely join distributive multiplication for which 1 is a multiplicative identity. An element c of a complete lattice L is said to be compact, if c ≤ α a α implies that c ≤ n i=1 a α i , where n ∈ Z + . The set of all compact elements of a lattice L is denoted by L * . By a C-lattice we mean a multiplicative lattice, with least element 0 and compact greatest element 1 which is also a multiplicative identity, which is generated under joins by a multiplicatively closed subset C of compact elements. C-lattices can be localized. For any prime element p of L, L p denotes the localization at F = {x ∈ C : x p}. For details on C-lattices and their localization theory, the reader is referred to [7] . An element p ∈ L is said to be proper if p < 1. A proper element p is called a prime element of L, if ab ≤ p implies a ≤ p or b ≤ p for all a, b ∈ L. A prime element p ∈ L is said to be minimal prime over a ∈ L, if a ≤ p and whenever there is a prime element q ∈ L with a < q ≤ p,
An element e ∈ L is said to be meet principal (respectively join principal ) if it satisfies the identity a∧be = ((a : e)∧b)e (respectively (ae∨b) : e = (b : e)∨a) for all a, b ∈ L. Also, e is said to be principal if it is both join as well as meet principal.
For general background and terminology, the reader may consult [ [1] , [2] ]. Throughout this article, L denotes a C-lattice.
Definition 3.2 Let n be a positive integer. An element
Obviously every n-absorbing element is weakly n-absorbing. However, the converse is not true in general. For, 0 is weakly n-absorbing (by definition), but not n-absorbing in general.
Lemma 3.1 Let L be a multiplicative lattice and n be a positive integer. 1. If p is weakly n-absorbing (n-absorbing) then it is also weakly (n + 1)-absorbing ((n + 1)-absorbing).
If p is weakly n-absorbing (n-absorbing) then
√ p is also weakly n-absorbing (n-absorbing).
Proof : 1. and 2. follows immediately from definition.
Lemma 3.2
Let L be a multiplicative lattice and p be a weakly n-absorbing element of L that is not n-absorbing. Then the following hold.
Proof : We note that, since p is not n-absorbing element of L, there exist
and p is weakly n-absorbing implies that the product of n members of
Hence the product of n members of
and thus the product of n members of the 
Proof : Let p be a weakly n-absorbing element of L and 0
) and hence the product of (n − 1) members of
. Also without loss of generality assume that
Consequently, p is weakly n-absorbing.
Theorem 3.2 Let q be a prime element of a multiplicative lattice L, and let p be a q-primary element of L such that q
n ≤ p for some positive integer n. Then p is n-absorbing.
Thus we may assume that every
Theorem 3.3 Let L be a M-lattice, and q be a prime element of L comparable with every element of L. Let p be an n-absorbing element of L with
Proof : Let xy ≤ p for x, y ∈ L and y q. Then, x ≤ q, since q is prime. We claim that x ≤ p. Since y q, we have y
Theorem 3.4 Let L be a multiplicative lattice and p ∈ L.
Then the following statements are equivalent. 1. p is weakly n-absorbing. 
For every
x 1 , x 2 , · · · , x n ∈ L with x 1 x 2 · · · x n p, (p : x 1 x 2 · · · x n ) = (p : x 1 x 2 · · · x i−1 x i+1 · · · x n ) for some i ∈ {1, 2, · · · , n} or (p : x 1 x 2 · · · x n ) = (0 : x 1 x 2 · · · x n ). Proof : 1. ⇒ 2. Let x 1 , x 2 , · · · , x n ∈ L with x 1 x 2 · · · x n p. Suppose that y ≤ (p : x 1 x 2 · · · x n ); so x 1 x 2 · · · x n y ≤ p. If 0 = x 1 x 2 · · · x n y, then by 1., x 1 x 2 · · · x i−1 x i+1 · · · x n y ≤ p for some i ∈ {1, 2, · · · , n}, so y ≤ (p : x 1 x 2 · · · x i−1 x i+1 · · · x n ). If 0 = x 1 x 2 · · · x n y, then y ≤ (0 : x 1 x 2 · · · x n ). Conse- quently, (p : x 1 x 2 · · · x n ) = (p : x 1 x 2 · · · x i−1 x i+1 · · · x n ) for some i ∈ {1, 2, · · · , n} or (p : x 1 x 2 · · · x n ) = (0 : x 1 x 2 · · · x n ). 2. ⇒ 1. Suppose that 0 = x 1 x 2 · · · x n+1 ≤ p. If x 1 x 2 · · · x n ≤ p, then there is nothing to prove. So assume that x 1 x 2 · · · x n p. Now, by 2., (p : x 1 x 2 · · · x n ) = (p : x 1 x 2 · · · x i−1 x i+1 · · · x n ) for some i ∈ {1, 2, · · · , n} or (p : x 1 x 2 · · · x n ) = (0 : x 1 x 2 · · · x n ). Since x 1 x 2 · · · x n+1 ≤ p, we have x n+1 ≤ (p : x 1 x 2 · · · x n ). But x 1 x 2 · · · x n+1 = 0, hence x n+1 (0 : x 1 x 2 · · · x n ). Thus x n+1 ≤ (p : x 1 x 2 · · · x i−1 x i+1 · · · x n ) for some i ∈ {1, 2, · · · , n}. So x 1 x 2 · · · x i−1 x i+1 · · · x n x n+1 ≤ p.
Lemma 3.4 Let L be a join principally generated C-lattice. Then for any join principal elements
is weakly n-absorbing, implies that the product of n members of Proof : Suppose that every proper element of L is weakly n-absorbing.
is a weakly n-absorbing, by Lemma 3.4, x 1 x 2 x 3 · · · x n+1 = 0 and so m n+1 = 0. Conversely, assume that m n+1 = 0 and p is a nonzero proper element of L.
Since m n+1 = 0 and x 1 x 2 x 3 · · · x n+1 = 0, at least one of the x i is 1. Consequently p is a weakly n-absorbing. 
. As (p, 1) is n-absorbing, we must have the product of n members of (x 1 , 1), (x 2 , 1), · · · , (x n+1 , 1) is ≤ p and hence the product of n members of 1) p, the product of (1, 0) with (n-1) of (x 1 , 1)(x 2 , 1) ( Finally, we show that (p 1 , 0) is a weakly n-absorbing element of L. Suppose that 0 = (a 1 , b 1 )(a 2 , b 2 )(a 3 , b 3 ) · · · (a n+1 , b n+1 ) = (a 1 a 2 a 3 · · · a n+1 , b 1 b 2 0) for some a 1 , a 2 , a 3 , · · · , a n+1 ∈ L 1 and for some b 1 , b 2 , b 3 Therefore a 1 a 2 a 3 · · · a n+1 ≤ p 1 . Since p 1 is n-absorbing, the product  of n members of a 1 , a 2 , a 3 , · · · , a n+1 is ≤ p 1 . Without loss of generality, assume that a 1 a 2 a 3 · · · a n ≤ p and since L 2 is a field, at least one of the b i s is equal to zero, say b i = 0. Again m n 1 = 0, gives that, atmost (n − 1) of a 1 , a 2 , a 3 , · · · , a n+1 are ≤ m 1 . Without loss of generality, assume that a 1 , a 2 , a 3 , · · · , a n−1 ≤ m 1 , which further implies, a n = 1 and a n+1 = 1. Hence  (a 1 , b 1 )(a 2 , b 2 )(a 3 , b 3 
Lemma 3.5 [2] A prime element p of L is minimal over a if and only if for each x ≤ p there exists y p such that yx
n ≤ a for some integer n ≥ 1. i ≤ p for some integer n i ≥ 1. Since p is an n-absorbing element, we must have 
Theorem 3.8 Let L be a multiplicative lattice and p be an n-absorbing
Hence L has at most (n + 1) distinct maximal elements.
Proof : We prove this result by using induction on n. For n = 1, the result is vacuously true. Assume that the result is true for n − 1, that is,
n-almost n-absorbing elements Definition 4.1 (see [5] ) Let n ≥ 2. An element p < 1 in a multiplicative lattice L is said to be an n-almost prime if ab ≤ p and ab
We extend this definition to an n-almost n-absorbing element.
Definition 4.2 Let
Remark. Every weakly n-absorbing element is an n-almost n-absorbing element.
Lemma 4.1 Let L be a multiplicative lattice and p ∈ L.
Then following are equivalent: 1. p is an n-almost n-absorbing.
For every
If the product of n members of x 1 , x 2 , · · · , x n+1 is ≤ p, then there is nothing to prove. Without loss of generality, we can assume that
Thus by 2., (p :
Thus p is weakly n-absorbing. Proof : Suppose 0 = p is a weak join principal and n-almost n-absorbing element of L but not n-absorbing. Then there exist
n , then since p is n-almost n-absorbing, the product of n members of
n , then the product of n members of (x 1 ∨p), x 2 , · · · , x n+1 is ≤ p and hence product of n members of
Since p is weak join principal and px 2 
a contradiction to the fact that no product of n members of
The converse is obvious. 
